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DETAILED DESCRIPTION 



Petailed Description of the Invention] 

[0001] • . 
[The technical field to which invention belongs] this invention relates to the gas-chromatograph 
analysis apparatus to which the column itself served as the function as a detecting element in the 
detail further about a gas-chromatograph analysis apparatus. 

[0002] " . 

[Description of the Prior Art] In sample analysis, in analyzing a sample by the gas-chromatograph 
analysis apparatus, a sample is poured into sample induction and it introduces into an analysis 
column with carrier gas. A sample is distributed between the liquid phase and carrier gas which were 
fixed to the analysis column inside, after Hie component in a sample is separated by the difference of 
the distribution coefficient, is introduced into the detecting element connected to the latter part of a 
column, and is detected as a chromatogram. The composition of the conventional gas-chromatograph 
analysis apparatus is shown in drawing 1 . The bomb with which the analysis column thermostat to 
which sample induction and 2 set an analysis column, and, as for 3, 1 sets the temperature of an 
analysis column, and 4 supply a d etecting element, and 5 supplies carrier gas, and 6 are flow control 
valves which control a carrier gas flow rate. 

[0003] The sample introduced from the sample induction 1 is supplied from a bomb 5, and is carried 
into the analysis column 2 by the carrier gas controlled by the flow control valve 6 in the flow rate. 
As for the analysis column 2, the temperature control of the temperature is carried out by the analysis 
column thermostat 3. It dissociates for every component within the analysis column 2, and a sample 
reaches to a detecting element 4 and is detected. It is expressed with the graph (refer to drawing 2 , 
drawing 3 , and drawing 4 ) called chromatogram whose vertical axis a horizontal axis is time and is 
a detection output to the CRT screen of a data processor (not shown) by which the result of detection 
was connected with the detecting element, and data preservation is carried out at a data processor etc. 
if needed. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to perform the fixed quantity of each component 
correctly, it is necessary to obtain the chromatogram separated good. It is necessary to inquire so that 
analysis conditions, for example, the setting temperature and the carrier gas flow rate of an analysis 
column thermostat, may become the optimal for that purpose. And since it reaches to a detector as 
the component in a sample will not be separated like drawing 3 , if there are too many carrier gas 
flow rates, and the right fixed quantity cannot be performed, analysis column thermostat temperature 
is made low, or a carrier gas style is lessened. [ that analysis column thermostat temperature is too 
high ] And, and since the peak of a chromatogram spreads and the too right fixed quantity cannot be 
performed, analysis column thermostat temperature is made high, or a carrier gas flow rate is made 
[ many ]. [ that analysis column thermostat temperature is too low ] [ that it will take time for a 
sample to reach a detector like drawing 4 for a long time if there are too few carrier gas fl ow rates ] 
[0005] In the conventional technology, before performing the right fixed quantity, analysis 
conditions fully needed to be examined as mentioned above. Moreover, even if it adjusted the 
temperature and the carrier gas flow rate of an analysis column thermostat as mentioned above, when 
the chromatogram separated good was not able to be obtained, analysis column thermostat 
temperature and the carrier gas flow rate needed to be changed with time like drawing 5 , and still 
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more complicated analysis conditions needed to be inquired. 

[0006] this invention can solve the above technical problems, can obtain quickly the chromatogram 
which is examination of simple analysis conditions and was separated good, and aims at offering the 
gas-chromatograph analysis apparatus which can perform the right fixed quantity. 
[0007] 

[Means for Solving the Problem] It is characterized by to introduce a sample into the analysis 
column connected to sample induction, and to be the gas-chromatograph analysis apparatus which 
performs separation analysis, and for the aforementioned analysis column to have [ the gas- 
chromatograph analysis apparatus of this invention made in order to solve the above-mentioned 
problem pours in a sample from sample induction, and ] the detecting element which detects the 
sample which flows a certain position in analysis column passage, and to be prepared two or more 
aforementioned detecting elements in the flow direction of the sample in analysis column passage. 
[0008] Hereafter, it explains how this gas-chromatograph analysis apparatus acts. In the gas- 
chromatograph analysis apparatus of this invention, the part penetrates the liquid phase and is 
detected by the detecting element continuously prepared in the flow direction of carrier gas at the 
same time it is distributed between the liquid phase and carrier gas which were fixed in the analysis 
column, after a sample is introduced into an analysis column. [ two or more ] Therefore, since 
analyst should just perform a fixed quantity when analysis column thermostat temperature and a 
carrier gas flow rate are adjusted and a sample is separated , looking at the output of each detecting 
element, it can obtain quickly the chr om^granLfrom which^exa ^nation ^f an^vsls conditions was 
separated good by examination of shnple analysis ^ conditions, and can perform the right fixed ~* 
qu antity. And the "state ofsegregatSon can be clearly judged by setting a hoffzontallixi's as" fESST* 
"positional information on the column of each detecting element, setting a vertical axis as the signal 
output of each detecting element, and carrying out data analysis (for example, graphical 
representation). 
[0009] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained using drawing. 
Drawing 6 is the block diagram of a gas-chromatograph analysis apparatus showing one example of 
this invention. In drawing, the same thing as the conventional example omits explanation by 
attaching a same sign. 

[0010] With the equipment of this invention, it is formed of etching processing which used 
semiconductor forming technique except bomb 5 and flow-control-valve 6. Namely, the sample 
induction 1 and the analysis column 2 are formed on a silicon substrate 7, andtwojpr more detecting 
elements 8 (e ach detec tor is called 8a 7 gb^^c^ai^d ...) are continuously fabricated by the analysis" 
J~coIumn 2 m the direction of passage. It is drawing 7 and drawing 8 which expanded a part of 
r detecting element 8. the heater 12 for adjusting the temperature of the electrical circuit 1 1 which 
detects the conductivity of the element 10 stuck to the liquid phase 9 and the liquid phase 9, and an 
element 10, and a detecting element 8 — shell composition is carried out The leader 13 in drawing 8 
is connected to the electrical circuit 1 1 in drawing 7 . Two or more composition of drawing 7 is 
prepared in accordance with the liquid phase 9. 

[001 1] Next, operation of the equipment of this invention is explained. The sample introduced from 
the sample induction 1 is carried into a detecting element 8 by the carrier gas supplied from a bomb 
5 and a flow control valve 6. As for the detecting element 8, the temperature is controlled by the 
heater 12. The part penetrates the liquid phase 9 and results in the interface of the element 10 which 
are metal | oxide semicond^ and the liquid phase 9 at the same time a sample is 

distributed between the liquid phase 9 in a detecting element 8, and carrier gas. By the polarity of a 
sample, in response to influence, the electrical conductivity of an element 10 changes, and, as for the 
change, the conduction band electron in an element 10 is amplified and detected by the electrical 
circuit 11. 

[0012] Thereby, the existence o f the existence of the sample in each detector is detectable. Two or 
more detectors 8a, 8b, and 8c ... The separation in the time can be recognized as positional 
information of a detector by carrying out the monitor of the signal. 

[0013] for example, two or more detecting elements 8a, 8b, and 8c — the output from a detector like 
drawing 9 with which the signals sent from respectively are collected, a graph like drawing 9 can 
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[Claim 1] It is the gas-chromatograph analysis apparatus characterized by introducing a sample into 
the analysis column connected to sample induction, and being the gas-chromatograph analysis 
apparatus which performs separation analysis, and for the aforementioned analysis column having 
[ to pour in a sample from sample induction, and ] the detecting element which detects the sample 
which flows a certain position in analysis column passage, and preparing two or more 
aforementioned detecting elements in the flow direction of the sample in analysis column passage. 
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fbe obtained and analyst differs from the conventional chromatogram by sending to the data processor 
which is not illustrated, displaying the positional information of a detector on a horizontal axis by the 
data processor, and displaying the output signal from each detecting element on a vertical axis — 
separation — simultaneously, it can see 

[0014] Like drawing 9 , when separation is not good, it dissociates by making low temperature of the 
heater 12 of the place where the peak in drawing 9 exists. A fixed quantity is performed when some 
peaks* are separated good like drawing 10 . After that, in order to discharge those peaks early, 
temperature of the heater 12 of a peak position can be made high, and analysis can be finished early. 
[0015] The operation aspect of this invention is summarized to below, and it sets. 

(1) It is the gas-chromatograph analysis apparatus characterized by introducing a sample into the 
analysis column connected to sample induction, and being the gas-chromatograph analysis apparatus 
which performs separation analysis, and for the aforementioned analysis column having [ to pour in 
a sample from sample induction, and ] the detecting element which detects the sample which 
penetrated the liquid phase of an analysis column, and preparing two or more aforementioned 
detecting elements in the flow direction of the sample in an analysis column. 

(2) It is the gas-chromatograph analysis apparatus which a sample is poured in from sample 
induction, and a sample is introduced into the analysis column connected to sample induction, and it 
has the detecting element which detects the sample which penetrated the analysis column liquid 
phase in the gas-chromatograph analysis apparatus which performs separation analysis, and two or 
more aforementioned detecting elements are prepared in the flow direction of carrier gas, and is 
characterized by foimingthe aforementioned analysis column and a detecting element in one on a 
silicon substrate. 

[0016] 

[Effect of the Invention] As mentioned above, since what is necessary is just to perform a fixed 
quantity when analysis column temperature and a carrier gas flow rate are adjusted and a sample is 
separated, while analyst regarded the output of a detecting element as having invented with the gas- 
chromatograph equipment of this invention, examination of analysis conditions can obtain quickly 
the chromatogram separated good by examination of simple analysis conditions, and can perform the 
right fixed quantity. 
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